The Screen for Cognitive Impairment in Psychiatry is a simple, fast, and easy to administer scale that has been validated in clinical and community samples. The aim of this study was to propose a polytomous scoring system for the Screen for Cognitive Impairment in Psychiatry and to demonstrate its functioning, thus providing new and complementary information regarding the utility and precision of this screening tool. Three hundred seventy-six Spanish patients diagnosed with schizophrenia spectrum disorder were evaluated. A polytomous scoring system was generated and analyzed by means of the partial credit model. Category assessment revealed optimal functioning after collapsing the 7-category system to 1 with either 5 or 4 categories, depending on the item. The proposed polytomous scoring system shows good psychometric properties and an adequate fit to the partial credit model. These results provide further confirmation of the test's utility in clinical settings and of its suitability for detecting cognitive impairment.
or bipolar I disorder (Guilera et al., 2009) . In both these studies, classical psychometric procedures provided evidence of the test's reliability (equivalence of the three test forms, temporal stability, and internal consistency) and validity (criterion, discriminant, and internal structure), confirming that it is an adequate measure of cognitive functioning in patients with schizophrenia.
An alternative approach to the assessment of cognitive functioning in patients with schizophrenia was proposed by Hurford, Marder, Keefe, Reise, and Bilder (2011) , who evaluated whether a brief battery of cognitive tests (Brief Cognitive Assessment Tool for Schizophrenia [B-CATS] ) derived from larger batteries could generate a summary score representing cognitive functioning. In a study that compared the ability of these two short tests (SCIP-S and B-CATS) to assess cognitive functioning in patients with schizophrenia, Cuesta et al. (2011) found that the SCIP-S was slightly better than the B-CATS at predicting global cognitive impairment.
The SCIP-S has shown adequate psychometric properties and certain strengths compared with other instruments for assessing cognitive functioning (see, e.g., the Cuesta et al., 2011 study) . However, given that it was designed primarily as a screening tool and that both its total score and item scores can be classified dichotomously, that is, the test results can distinguish between respondents with and without cognitive impairment (Rojo et al., 2010) , it would be useful if the results for each item could also be classified on several levels of performance (e.g., very low, low, moderate, high, and very high). This would enable the clinician to identify the cognitive functions associated with a higher or lower level of performance. To this end, we propose (a) to categorize the test results in such a way that the resulting categories can be used to define levels of performance and (b) to apply an analysis based on the partial credit model (PCM; Masters, 1982) , a special type of Rasch model for analyzing polytomous items. It should be noted that this is not a simple categorization of the item result, because what a Rasch analysis does is establish that the step from one category to the next truly corresponds to an increment in ability level. This approach is able to determine the correct functioning of the categories, without compromising the psychometric quality of the instrument.
The Rasch model is based on the principle that a person having a greater ability than another should
have the greater probability of solving any item of the type in question, and similarly, one item being more difficult than another means that for any person the probability of solving the second item correctly is the greater one (Rasch, 1960, p. 117) .
For measures used in the clinical context, a greater "ability level" corresponds to a greater presence or severity of symptoms in a given disorder. To put it another way, a person with a given disorder would have a greater probability of endorsing those items that are indicative of the disorder. Likewise, this person would be more likely to endorse an item that measures specific characteristics of the disorder, such as symptoms.
Rasch analyses are increasingly being applied to various tests in the health field, for example, scales that measure psychological distress (Khan, Chien, & Burton, 2014) , anxiety and depression (Parkitny et al., 2012) , self-harm (Latimer, Covic, Cumming, & Tennant, 2009 ), catatonia (Wong, Ungvari, Leung, & Tang, 2007) , quality of life (Da Rocha & De Almeida, 2009) , attitudes (Chang, Tsou, Chan, & Chen, 2011) , and sleep patterns (Meltzer et al., 2012) , among many others.
The advantage of the Rasch model, in addition to the inherent strengths of an item response theory approach, is that it has been shown to be robust even when sample sizes are small and test lengths are short, both of which are common scenarios in the health field. This was illustrated in the study by Paek and Wilson (2011) , who formulated a Rasch model of differential item functioning under the marginal maximum likelihood estimation context and compared it with the Mantel-Haenszel procedure in relation to small samples (100, 200, and 300) and short test lengths (4, 9, 19, and 39 items). They found that the Rasch model achieved higher detection rates than did the (Khan et al., 2014) ; the Daily Activities Dependence on Vision Scale, a 9-item test measuring functional limitations related to vision (Párraga et al., 2012) ; the Psychiatric Out-Patient Experiences Questionnaire, a 11-item questionnaire designed to assess the experiences of psychiatric out-patients regarding the perceived outcome of treatment (Olsen, Garratt, Iversen, & Bjertnaes, 2010) ; the Fullerton Advanced Balance Scale, a 10-item balance test for higher-functioning older adults (Klein, Fiedler, & Rose, 2010) ; the Patient and Observer Scar Assessment Scale, comprising two 6-item scales, one for the patient and one for the observer (Van der Wal et al., 2012) ; and the Children's Report of Sleep Patterns-Sleepiness Scale, a 5-item self-report measure for school-age children (Meltzer et al., 2012) .
The availability of a clinically relevant measurement instrument such as the SCIP-S is of enormous value to the clinicians, and it is therefore important that it has been shown to possess good reliability and validity. Furthermore, it is important that the results obtained can quickly provide information about the patient's level of performance on each of the items, not simply a numerical value. A first step in this direction was taken by Rojo et al. (2010) , who described cutoff points for classifying patients' performance dichotomously (with or without cognitive impairment) on an item-by-item basis or using the total test score. A further step toward providing more robust results was taken by Gómez-Benito et al. (2013) , who reported clinical normative data for the SCIP-S so that the score obtained could be interpreted with respect to the performance of their peers, taking into account the patient's age and level of education. In this context, it is important to note that the score obtained will refer to the patient's performance with respect to the population to which the normative data correspond, which is not the case when applying Rasch analysis, because the latter provides a measure of the patient's ability level independently of the items applied and the reference population.
A further point to consider is that in the clinical setting, it is useful not merely to determine a patient's score with respect to the reference group or around a cutoff for cognitive impairment but to establish the patient's level of cognitive functioning across various degrees or ordered categories whose probability of endorsement would relate increments in the patient's ability.
Additionally, using SCIP-S items independently for assessment purposes can be very useful in the clinical setting because it enables changes to be observed over time. This would become especially relevant if these changes could be analyzed according to different categories or levels of performance, as opposed to a simple dichotomous classification or cutoff for cognitive impairment. This approach would make a clearly empirical contribution, providing more information to the clinician for the assessment and diagnosis of cognitive impairment in schizophrenia.
Based on the above, we propose a set of categories that would enable a quick and easy classification of a patient's cognitive impairment on each of the items evaluated. More specifically, the proposal involves assigning the numerical results obtained on each item to a series of categories and then analyzing the behavior of these categories by means of the PCM, thus providing empirical evidence of their correct functioning.
| METHOD

| Participants and procedure
The patients included in this study were assessed by experienced psychiatrists and met Diagnostic and Statistical Manual of Mental Disorders text revision criteria (APA, 2000) for schizophrenia, schizoaffective disorder, or schizophreniform disorder. They ranged in age from 18 to 55 years old, with a mean age of 37.01 years (SD = 8.21), and were all in a stable phase of the disease, that is, no hospital admission within the previous 3 months, a total score below 70 on the Positive and Negative Syndrome Scale (Kay, Opler, & Fiszbein, 1987; Peralta & Cuesta, 2004 ) and a score less than 3 on the items that make up the positive symptoms subscale (i.e., delusions, hallucinations, and conceptual disorganization), this score corresponding to absent, minimal, or mild symptoms. Patients were excluded if they presented concomitantly a severe medical or neurological condition, another psychiatric disorder in addition to the main diagnosis or reason for treatment or major depression according to Diagnostic and Statistical Manual of Mental Disorders text revision criteria. Being unable to read and write (illiteracy) and participation in a clinical trial were also exclusion criteria.
The sample comprised 376 Spanish patients, 262 (69.7%) men and 114 (30.3%) women, diagnosed with a schizophrenia spectrum disorder. With respect to their level of education, 45.5% had completed secondary education, 14.9% had attended university, and 1.3% had some difficulties with reading and writing (functional illiteracy). Further descriptive information regarding the sample can be found in Table 1 .
The mean number of years since diagnosis was 12.89 (SD = 8.53), whereas the mean number of hospital admissions was 2.69 (SD = 3.13).
In terms of antipsychotic treatment, 18 patients (4.79%) were being treated with three drugs, 119 (31.65%) were taking two drugs, 231 (61.45%) were receiving just one drug, and 8 (2.13%) said they were taking no antipsychotic medication.
They all provided written consent after full disclosure of the study methods. The study was reviewed and approved by the Ethics Committee of the University of Barcelona.
| Assessment
The SCIP-S is composed of five different subtests or items in the present study: Verbal Learning Test with Immediate Recall (VLT-I), Working Memory Test (WMT), Verbal Fluency Test (VFT), Verbal Learning Test with Delayed Recall (VLT-D), and Processing Speed Test (PST). The test can be administered without the need for additional equipment (i.e., only a pencil and a stopwatch are required), and each of its items yields a raw score, the sum of which gives the total score on the SCIP-S (see Table 2 ). 
| Statistical analysis
The psychometric quality of the proposed categories was analyzed using the Winsteps software (Linacre, 2006) and according to the procedure set out below.
| Establishing response categories
We initially established seven categories for each item, because our goal was to propose the best solution for all the items that would
allow an approximately normal distribution to be maintained for each item, maximizing the levels of description of cognitive function. This decision also took into account the small number of items on the SCIP-S and the fact that De la Torre (2008) found that the ability estimate improved as the number of response categories increased (i.e., between 2 and 5). Thus, we defined seven categories with the aim that these would correspond to the following levels of cognitive functioning: very low, low, low moderate, moderate, moderate high, high, and very high.
The quality and functioning of these categories was then evaluated according to the guidelines set out by Linacre ( each category of the scale must, in turn, be designed to be most likely to be chosen; and (f) step calibrations advance by at least 1.0 logit for items with five categories and by 1.4 logit for those with three categories. It is also recommended that the distances between steps do not exceed 3 logits, as when a category represents a very wide range of performance, such that its category boundaries are far apart, then a dead zone develops in the middle of the category and here the measurement loses its precision (Linacre, 2002) .
| Verifying psychometric quality
The assumption of unidimensionality was examined by means of a principal components analysis of Rasch residuals in order to determine whether there was more than one component that explained the structure of the observed data. There are various criteria for deciding
whether the data present a unidimensional structure. Here, we applied the criterion of Linacre (2012), who states that a test is unidimensional if the eigenvalue of the first component of residuals is small (i.e., less than 2.0) and if the percentage of raw variance explained by the Rasch dimension is large (i.e., over 50%).
The fit statistics indicate the extent to which the items behave in a way that is consistent with the Rasch model and, therefore, present a unidimensional structure. According to Messick (1995) between two or three groups of persons in the sample to which it has been applied, whereas a value close to .90 on the item reliability index indicates that the sample is large enough to enable the item location parameter to be precisely defined.
| RESULTS
| Establishing response categories
Given that our proposal involves a polytomous scoring system in which the rating scales for each item are different, the data were analyzed using the PCM. The initial statistics showed that the test functioned adequately. The mean indices for the fit of the data to the model (infit and outfit) indicated an optimal fit (0.99 and 1.00, respectively), whereas the reliability indices were adequate, because model reliability was .93, and raw score reliability (Cronbach's alpha) was .77. However, the results indicated that some category thresholds were disordered, despite the fact that the average ability by category advanced monotonically with the rating scales. Consequently, it was necessary to collapse certain categories. The frequency, average ability, fit statistics, and step calibrations for the categories in each item are shown in Table 3 .
In order to collapse the categories and determine a priori the performance levels of each item, we not only applied the criteria of Linacre (2002) but also took into account the results of other studies that have applied tests similar to those defined by some of the SCIP-S items. For example, on the VFT, we observed that the thresholds for Categories 5 to 6 and 6 to 7 were reversed (1.28 and 0.69 logits, respectively), and consequently, we collapsed these categories into the highest level that would be reached if the patient mentioned 19 words or more. For the intermediate level, we took into account the observed mean and that reported in some recent studies that applied similar tests (Chung et al., 2014; Miles et al., 2014) , establishing a range of 14 to 18 words. Finally, below the mean level, we left two levels:
one low (between 8 and 13 words) and one very low (7 words or fewer). Similar categories were established for the WMT and also for VLT-I and PST, although in the case of the latter two items, two of the four categories were above rather than below the mean. Five categories were defined for the VLT-D. Table 4 shows the relationship between the raw score, the category of the proposed scoring system, and the corresponding level of performance. This information enables to apply in clinical practice the scoring system proposed in this paper.
After collapsing categories, the PCM analysis was then repeated, and they all showed optimal functioning in accordance with the parameters suggested by Linacre (2002) . Table 5 presents both the item statistics and those that enable the quality of their categories to be evaluated.
| Verifying the psychometric quality
The principal components analysis of residuals provided evidence to support the test's unidimensional structure. The empirical variance explained by Rasch measures was 52.1%, no component accounted for more than 17% of the unexplained variance, and the residuals' eigenvalue of the first component was 1.8. Additional confirmation of unidimensionality was provided by the fit indices of the items (see Table 6 ), whose values were close to 1. Mean infit was 0.99 with a deviation of 0.13, whereas mean outfit was 0.98 with a deviation of 0.13.
Indicators of reliability for both persons and items provide information about the extent to which the latent trait of persons is adequately measured, and the results here suggest that the test can reliably distinguish between different trait levels. The person reliability was .72, separation was 1.61, and the standard error of person mean was .07. The item reliability and separation statistics reached values of .98 and 6.77, respectively, whereas the raw score reliability (Cronbach's alpha) was .75. Taken together, these results indicate that the SCIP-S is a reliable test and that its items are able to assess different levels of the construct being measured.
The analysis also showed that the item location values present a narrow range (−0.79 to 0.63 logits), whereas person ability covered a wide range (−3.59 to 3.65 logits). It is important to remember, however, that we are analyzing a test where measurement on each item is made at the threshold between response categories.
The Wright map in Figure 1 shows the combined representation of the response category thresholds and persons along the measurement continuum of the SCIP-S. In this figure, the vertical dashed line represents the continuum of the measured construct (cognitive impairment) under the PCM. From bottom to top, the figure indicates the gradual increment in person measures and category measures, whereas from left to right of the continuum, it shows, respectively, (a) information about the ability of persons, represented by the # symbol and (b) the difficulty associated with the category step thresholds for each item.
To the right, the figure shows the abbreviated name of each item followed by a number that ranges from 2 to 5 and that corresponds to the higher category level in the threshold; for example, PST.3 refers to the threshold between Categories 2 and 3 of the PST item. Note that the area below PST.3 corresponds to the difficulty of Categories 1 and 2, whereas the area above PST.3 corresponds to the difficulty of Categories 3 and 4. The letters M, S, and T that appear to the right and left of the vertical dashed line indicate, respectively, the mean (M)
for both person ability and category difficulty, one standard deviation of the mean (S), and two standard deviations of the mean (T) of both person ability and item. Note, first, that for each item, the response categories were assessing different ability levels in ascending order, such that the items are grouped by these categories (toward the bottom of the dashed line, we find the thresholds of the first categories of each item, and as the level of difficulty increases, we find the thresholds for the following categories). Second, the distribution of response categories indicates that they each assess a single level of the latent trait across the whole of the continuum. In this regard, it is important to note that the standard errors of the measures obtained by the test are quite small (≤.08), which provides evidence of the test's precision when assessing cognitive functioning. Table 7 shows the estimated item location and its interval for each category. The categories of the SCIP-S are able to assess a wide range of the latent trait and, therefore, patients with ability levels between −4.24 and 4.22 logits. The item with the largest range across its categories was PST (6.95 logits), whereas the narrowest range (5.64 logits) corresponded to the WMT.
| DISCUSSION
The aim of this study was to propose a polytomous scoring system for the SCIP-S by subjecting it to a Rasch analysis. This proposal would allow more precise inferences to be drawn from test results, because it assumes that the items differ in their level of precision along the continuum of the measured variable and that the sum scores of individual patients are not quantitatively comparable.
A main contribution of the present study is that it provides evidence in support of a scale for classifying performance on SCIP-S items. Given this objective, the verification of psychometric quality was based on the PCM. This model allows for a test's components to have a different number of response categories (Bond & Fox, 2007) , Note. SD = standard deviation; Min = minimum; Max = maximum.
this being highly advisable for the SCIP-S, which involves tasks that assess different aspects of cognitive functioning. The classification enabled us to group performance into four or five categories or response levels, depending on the item that was being evaluated.
The first task was to determine whether or not the response categories functioned adequately, because as D. Andrich (2010) Then, following the proposal of Linacre (2002), we assessed the functioning of the initial classification and found that this needed to be reduced to four or five categories. One of the main reasons for collapsing the categories was that we found reversed thresholds, that is, the Rasch step calibrations did not advance monotonically with the categories. We interpreted this finding as a sign that the system involving seven categories did not offer an adequate evaluation of the construct, because reversed thresholds appear when the responses between two categories are random or when there is a problem with the proposed ordering of data. In such cases, it is necessary to collapse the categories in exploratory fashion in order to achieve a better measurement (D. Andrich, 2010; A. Andrich, 2012) . It is important to highlight that on a practical level, the fundamental problem with reversed thresholds is that it is then not possible to state that a response located in the high category is actually related to a high ability level on the variable of interest. In such situations, it is likely that there is not enough difference in the ability needed to be assigned to one level or another,
and thus, one should analyze the possibility of collapsing the categories into a single level of performance. The definitive structure for each item reveals the profile of cognitive impairment in schizophrenia spectrum disorders. For the most affected cognitive functions, we defined two lower levels of performance, thus enabling greater discrimination on the WMT, VFT, and VLT-D items. Conversely, the VLT-I and PST items had two of their four categories above the mean level. These results are consistent with the findings of Kalkstein, Hurford, and Gur (2010) , who note that in meta-analyses comparing the performance of patients with schizophrenia with that of healthy controls, the effect size is greater on tasks that assess working memory and executive functioning, as compared with those that evaluate simple attention. With respect to the comparison of the VLT-D item with the VLT-I item, the difference in the number of categories may be due to the fact that greater impairment is more likely to be observed in delayed as opposed to immediate recall, and therefore, we defined two categories below the intermediate level. Kalkstein et al. (2010) stated that recognition memory is, overall, less impaired than recall, indicating poor consolidation of information in memory once it has been coded. This confirms that the proposed category structure for the VLT-D item is adequate, because it enables the lower ability levels to be evaluated with greater precision. Keefe and Harvey (2012) , in their research describing the profile of cognitive impairment in schizophrenia in comparison with normal controls, found that the most compromised functions were processing speed, working memory, and visual learning. Similarly, Michel et al. (2013) confirmed the pattern of impairment identified using the Wechsler Adult Intelligence Scale-III with Wechsler Adult Intelligence Scale-IV.
Processing speed was most affected, followed by working memory.
The next step in our analysis involved assessing the psychometric quality of the SCIP-S in terms of the reliability indices and the fit of the data to the Rasch model. The results indicated that the test has good psychometric properties, despite the fact that it only has five items.
We also examined whether the test fulfills the assumption of unidimensionality. In this regard, the procedures used provide additional evidence to support the unidimensionality of the SCIP-S and, therefore, of its ability to screen for the single construct of cognitive impairment. Overall, the item analyses show that the items and the defined response categories yield measurements that fit the Rasch model, offering adequate levels of precision and covering a wide range of the latent trait. The reliability and separation indices for items and persons were also adequate, and this constitutes further evidence of the instrument's reliability as a measure of cognitive functioning in patients with schizophrenia. These results are in line with those previously reported by Pino et al. (2008) , and they provide complementary information regarding the psychometric quality of the SCIP-S.
To conclude, the proposed polytomous scoring system for the SCIP-S shows good functioning and psychometric quality. Despite its brevity, the tool yields adequate indicators of reliability and measurement precision. These results provide further confirmation of the test's utility in clinical settings and of its suitability for detecting levels of cognitive impairment. The proposed category system appears to capture the essence of the behavior and profile of cognitive impairment in patients with schizophrenia spectrum disorders. Its focus is on analyzing categories that are ordered according to the content of the measured variable, rather than according to simple frequency criteria.
In sum, this study presents a precise and reliable scale of results that is easy for clinicians to apply and that can provide more information about patients' cognitive impairment on each of the functions evaluated, doing so without the need for complex calculations or increased administration time. 
